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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an illumination 
apparatus for inspection capable of achieving 
compactness while maintaining advantage in terms of 
cost. 

SOLUTION: The illumination apparatus for inspection is 
provided with an illumination means 1 with a 
predetermined angle of illumination, a first lens 2 for 
condensing and converting light from the illumination 
means 1 into parallel light, and a second lens 5 for 
condensing light after the parallel light from the first lens 
2 has passed through a through hole formed in an object 
to be inspected 3 and capturing the light in an image 
pickup means 4. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The checking lighting system which comes to have the 2nd lens for making the light after the 
parallel light from a lighting means to have a predetermined illuminating angle, the 1st lens which is 
made to condense the light from said lighting means, and is changed into parallel light, and said 1st lens 
passes the through tube of formation to an inspection object condense, and making incorporation 
possible at an image pick-up means. 

[Claim 2] By changing a lighting means to have a predetermined illuminating angle, the 1st total 
reflection mirror for changing the optical axis of the light from said lighting means in the direction 
which intersects perpendicularly mostly, and the optical axis of the reflected light from this 1st total 
reflection mirror in the direction which intersects perpendicularly mostly The 2nd reflective mirror for 
changing this reflected light into an opposite direction with the direction of radiation from said lighting 
means, The 1st lens which is made to condense the reflected light from said 2nd total reflection mirror, 
and is changed into parallel light, The 2nd lens which makes the light after the parallel light from said 
1st lens passes the through tube of formation to an inspection object condense, By changing the 3rd total 
reflection mirror for changing the optical axis of the light from said 2nd lens in the direction which 
intersects perpendicularly mostly, and the optical axis of the reflected light from this 3rd total reflection 
mirror in the direction which intersects perpendicularly mostly The checking lighting system which 
comes to have the 4th total reflection mirror for turning this reflected light in the same direction as the 
direction of radiation from said lighting means, and making incorporation possible at an image pick-up 
means. 

[Claim 3] The checking lighting system according to claim 1 or 2 with which said 1st lens and 2nd lens 
consist of a Fresnel lens. 

[Claim 4] The checking lighting system according to claim 1 or 2 said whose inspection object is a 
catalyst for automobiles. 
[Claim 5] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention is suitable when conducting hole plugging inspection 
of the catalyst equipped with the through tube for automobiles, and it relates to the checking lighting 
system which can be used also in inspection of the inside of the cylinder member equipped with 
condition inspection and the through tube of the hole of the substrate equipped with the through tube etc. 

[0002] 

[Description of the Prior Art] If the equipment for inspecting whether the hole of a large number 
currently formed in the catalyst for automobiles is choked up as the above-mentioned checking lighting 
system is mentioned as an example and explained Establish a lighting means to irradiate light from [ of 
the hole of that ] formation at a catalyst, and the tele cent rucksack lens for narrowing down so that the 
light in which the exposure light from the lighting means passed the hole can be incorporated for an 
image pick-up means is prepared, the light incorporated for the image pick-up means ~ a monitor etc. — 
projecting - a hole - he is trying to judge whether there is any plugging part 
[0003] 

[Problem(s) to be Solved by the Invention] Although there is an advantage which a focus does not shift 
and can perform a highly precise image processing when measuring the inspection object of a cube 
configuration with which thickness differs by using said tele cent rucksack lens, since the tele cent 
rucksack lens was expensive, there was un-arranging [ to which the whole equipment becomes high / 
cost ]. And when picturizing a big inspection object, in order to have to use the tele cent rucksack lens 
suitable for the magnitude, it was what makes it remarkable said to un-arrange further. Moreover, 
generally, since it was heavy-gage compared with other lenses, the tele cent rucksack lens had also 
generated un-arranging [ which a lighting system enlarges in the direction of radiation of light ]. 
[0004] The place which this invention tends to solve in view of the above-mentioned situation is in the 
point of offering the checking lighting system which can attain a miniaturization, though it is made 
advantageous in a cost side. 
[0005] 

[Means for Solving the Problem] The checking lighting system of this invention is equipped with the 
2nd lens for making the light after the parallel light from the 1st lens which is made to condense the 
light from a lighting means to have a predetermined illuminating angle, and said lighting means, and is 
changed into parallel light for the above-mentioned technical-problem solution, and said 1st lens passes 
the through tube of formation to an inspection object condense, and making incorporation possible at an 
image pick-up means. The light irradiated with the predetermined illuminating angle from the lighting 
means is changed into parallel light with the 1st lens, and is irradiated by the inspection object. And this 
light can be incorporated for an image pick-up means by making the light which passed the through tube 
of an inspection object condense with the 2nd lens. By carrying out the image processing of the light 
incorporated by the image pick-up means, and projecting on a monitor etc., it can judge whether 
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plugging etc. has occurred in the through tube. Compared with the thing using the thing (for example, 
field-like illuminant which emits light in the shape of a field (it is also called a back light)) of a 
configuration of irradiating parallel light as said lighting means, the miniaturization of the lighting 
means itself can be attained not to mention the ability to aim at reduction of cost by considering as a 
lighting means to irradiate with an illuminating angle as mentioned above. Moreover, since an 
inspection object with a motion from which the location of an inspection object changes is not 
picturized, there is no semantics which uses a tele cent rucksack lens like before, and even if it manages 
the usual lens, it does not become a problem at all. 

[0006] By changing a lighting means to have a predetermined illuminating angle, the 1st total reflection 
mirror for changing the optical axis of the light from said lighting means in the direction which 
intersects perpendicularly mostly, and the optical axis of the reflected light from this 1st total reflection 
mirror in the direction which intersects perpendicularly mostly The 2nd reflective mirror for changing 
this reflected light into an opposite direction with the direction of radiation from said lighting means, 
The 1st lens which is made to condense the reflected light from said 2nd total reflection mirror, and is 
changed into parallel light, The 2nd lens which makes the light after the parallel light from said 1st lens 
passes the through tube of formation to an inspection object condense, By changing the 3rd total 
reflection mirror for changing the optical axis of the light from said 2nd lens in the direction which 
intersects perpendicularly mostly, and the optical axis of the reflected light from this 3rd total reflection 
mirror in the direction which intersects perpendicularly mostly The 4th total reflection mirror for turning 
this reflected light in the same direction as the direction of radiation from said lighting means, and 
making incorporation possible at an image pick-up means may be made to have, and a checking lighting 
system may be constituted. The light from a lighting means is changed into an opposite direction with 
the direction of radiation through the 1st total reflection mirror and the 2nd total reflection mirror. By 
using two total reflection mirrors as mentioned above, whenever [ illuminating-angle / of the light 
irradiated from the lighting means ] is expanded to two steps. The reflected light from said 2nd total 
reflection mirror is changed into parallel light with the 1st lens, and is irradiated by the inspection 
object. And after being condensed with the 2nd lens and the light which passed the through tube of an 
inspection object is changed in the same direction as the direction of radiation from a lighting means 
through the 3rd total reflection mirror and the 4th total reflection mirror, it can be incorporated for an 
image pick-up means. By using two total reflection mirrors as mentioned above, two steps are made to 
condense and the light condensed from the 2nd lens can be certainly incorporated for said image pick-up 
image means. Moreover, compared with the case where it has arranged on a straight line, the 
miniaturization of the lighting system in the direction of radiation can be attained to the direction of 
radiation by shifting and arranging a lighting means and an image pick-up means from the direction of 
radiation of an inspection object as mentioned above. 

[0007] The miniaturization of a lighting system can be further attained by constituting said 1st lens and 
2nd lens from a Fresnel lens. Moreover, since it is easy to process said Fresnel lens, it can be easily 
made a square, or a perforating process can be performed. 

[0008] When said inspection object is what has the small hole of a large number like the catalyst for 
automobiles, such a checking lighting system is advantageous. 

[0009] By arranging this lighting means and this image pick-up means to a same side so that the optical 
axis of said lighting means and the image pick-up core of said image pick-up means may become the 
same location mostly, a miniaturization can be attained also in the direction which intersects 
perpendicularly with the direction of radiation of light. 

[0010] It not only can make a special installation base unnecessary, but by constituting said 2nd lens on 
the installation base of an inspection object, where an inspection object is brought as much as possible 
close to an image pick-up means, it can picturize. 
[0011] 

[Embodiment of the Invention] The checking lighting system of this invention is shown in drawing 1 . 
1st Fresnel lens 2 as the 1st lens which this checking lighting system makes condense the light from a 
lighting means 1 to have the predetermined illuminating angle S, and said lighting means 1, and is 
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changed into parallel light, 2nd Fresnel lens 5 as the 2nd lens for making the light after the parallel light 
from said 1st Fresnel lens 2 passes through tube 3 A (refer to drawing 4 ) of formation for the catalyst 3 
of the automobile as an inspection object condense, and making incorporation possible at the image 
pick-up means 4, such as a CCD camera It arranges along with the direction of radiation of the exposure 
light from a lighting means. It is used mainly for the catalyst 3 for automobiles (it has become with the 
ceramic etc.) in order to inspect plugging of the hole of formation etc., and also said checking lighting 
system can be used in condition inspection of the inside of the cylinder member equipped with condition 
inspection and the through tube of the hole of the substrate equipped with the through tube etc. Carry out 
the image processing of the image obtained with said image pick-up means 4, and it projects on a 
monitor etc., and also you may make it judge whether the image pick-up means 4 was omitted 
depending on the case, the light from 2nd Fresnel lens 5 was viewed directly, and the hole of a catalyst 3 
is choked up. Although drawing 1 shows the condition of having floated in the air where no 
configuration members are being fixed, all configuration members will be contained in casing in fact. 
Moreover, although the location which approached the 2nd Fresnel lens 5 side of the location of said 
two Fresnel lenses 2 and the catalyst 3 arranged among five, i.e., the location which can be brought close 
to the image pick-up means 4 side, is good, it may be brought near by the 1st Fresnel lens 2 side. 
[0012] As shown in drawing 1 , after the light irradiated from the lighting means 1 is changed into 
parallel light by 1st Fresnel lens 2, it is irradiated by the catalyst 3. And it is condensed with 2nd Fresnel 
lens 5, and the light which passed hole 3 A of a catalyst 3 is incorporated by the image pick-up means 4. 
The illuminating angle S of said lighting means 1 is not limited to what is shown in drawing, and can be 
changed according to the magnitude of an inspection object etc. Moreover, the lighting means 1 
constituted by the adjustable type which can carry out adjustable [ of said illuminating angle S ] may be 
used. 

[0013] It may be a rectangle, and although an appearance's being circular or the thing which cut the 
zona-orbicularis-like slot and was produced can be used for said each Fresnel lens 2 or 5, it may be the 
thing of what kind of configuration. Moreover, you may be other lenses, although a Fresnel lens attains 
the miniaturization of a checking lighting system upwards and is advantageous. 

[0014] Said checking lighting system may be constituted as shown in drawing 2 and drawing 3 . That is, 
the 1st total reflection mirror 7 for changing optical-axis 6A of the light from a lighting means 6 to have 
the predetermined illuminating angle S, and said lighting means 6 in the direction which intersects 
perpendicularly mostly, By changing optical-axis 6B of the reflected light from this 1st total reflection 
mirror 7 in the direction which intersects perpendicularly mostly The 2nd reflective mirror 8 for 
changing this reflected light into an opposite direction with the direction of radiation from said lighting 
means 1, 1st Fresnel lens 9 as the 1st lens which is made to condense the reflected light from said 2nd 
total reflection mirror 8, and is changed into parallel light, The 2nd lens which makes the light after the 
parallel light from said 1st Fresnel lens 9 passes through tube 3 A of formation for the catalyst 3 for 
automobiles which is an inspection object condense, and 2nd Fresnel lens 10 as an installation base of a 
catalyst 3, By changing optical-axis 6D of the reflected light from the 3rd total reflection mirror 1 1 for 
changing optical-axis 6C of the light from said 2nd Fresnel lens 10 in the direction which intersects 
perpendicularly mostly, and this 3rd total reflection mirror 1 1 in the direction which intersects 
perpendicularly mostly The image pick-up means 12 which turns this reflected light in the same 
direction as the direction of radiation from said lighting means 6, and consists of a CCD camera etc. is 
made to be equipped with the 4th total reflection mirror 13 for making incorporation possible, and the 
checking lighting system is constituted. By setting it as whenever [ same setting-angle ] to the light 
reflected while it is the same and constituting two total reflection mirrors 7 and 8 by the side of said 
irradiation appearance, and two total reflection mirrors 1 1 and 13 by the side of said optical incidence 
Although the lighting means 6 and the image pick-up means 12 can be arranged to a same side and a 
miniaturization in the horizontal direction of a checking lighting system can be attained, it can also carry 
out without arranging to a same side. Moreover, although a miniaturization in the horizontal direction of 
a checking lighting system can be further attained by making in agreement the image pick-up core of 
optical-axis 6A of said lighting means 6 and optical-axis 6E12 to said image pick-up means 12, i.e., an 
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image pick-up means, it can also carry out without making it in agreement. L shown in drawing 3 is 
transparence members, such as a transparent glass plate, a transparent plate made of synthetic resin, or a 
transparent silicone sheet, and it is desirable to arrange and carry out said transparence member so that it 
can avoid to get damaged according to the catalyst 3 with which the front face of said 2nd Fresnel lens 
10 is laid in this. 

[0015] Therefore, the light from the lighting means 6 is changed into parallel light with 1st Fresnel lens 
9, after whenever [ illuminating-angle ] is able to extend by two total reflection mirrors 7 and 8. And 
said parallel light is irradiated by hole 3 A of the catalyst 3 laid in 2nd Fresnel lens 10, it is condensed 
with 2nd Fresnel lens 10, and is further condensed by two total reflection mirrors 1 1 and 13, and the 
light which passed through the outside of the light which passed hole 3 A, and a catalyst 3 is 
incorporated by the image pick-up means 12. Here, although the miniaturization of the lighting means 6 
is attained upwards and it is advantageous by extending the light from the lighting means 6 to two steps 
by two total reflection mirrors 7 and 8, one total reflection mirror may be prepared and may be carried 
out. Moreover, the light condensed with 2nd Fresnel lens 10 is made to condense by total reflection 
mirrors 1 1 and 13, and also you may make it condense using a condenser lens etc. 
[0016] 

[Effect of the Invention] The 1st lens which according to invention of claim 1 is made to condense the 
light from a lighting means to have a predetermined illuminating angle, and said lighting means, and is 
changed into parallel light, Only by making the 2nd lens for making the light after the parallel light from 
said 1st lens passes the through tube of formation to an inspection object condense, and making 
incorporation possible at an image pick-up means have The inspection object equipped with the through 
tube can be inspected, and the miniaturization of the lighting means itself can be attained by considering 
as a lighting means to irradiate with an illuminating angle not to mention the ability to aim at reduction 
of cost compared with the thing using the lighting means of a configuration of irradiating parallel light. 
Moreover, a tele cent rucksack lens like before becomes unnecessary, and reduction of cost can be 
aimed at further. 

[0017] The 1st total reflection mirror for changing the optical axis of the light from a lighting means to 
have a predetermined illuminating angle, and a lighting means in the direction which intersects 
perpendicularly mostly according to invention of claim 2, By changing the optical axis of the reflected 
light from this 1st total reflection mirror in the direction which intersects perpendicularly mostly The 
2nd reflective mirror for changing the reflected light into an opposite direction with the direction of 
radiation from a lighting means, The 1st lens which is made to condense the reflected light from the 2nd 
total reflection mirror, and is changed into parallel light, The 2nd lens which makes the light after the 
parallel light from the 1st lens passes the through tube of formation to an inspection object condense, By 
changing the 3rd total reflection mirror for changing the optical axis of the light from the 2nd lens in the 
direction which intersects perpendicularly mostly, and the optical axis of the reflected light from this 3rd 
total reflection mirror in the direction which intersects perpendicularly mostly By making the 4th total 
reflection mirror for turning the reflected light in the same direction as the direction of radiation from 
said lighting means, and making incorporation possible at an image pick-up means have, and 
constituting a checking lighting system Compared with the case where it has arranged on a straight line, 
the miniaturization of the lighting system in the direction of radiation can also be attained to the 
direction of radiation by it not only can attaining the miniaturization of a lighting means, but shifting 
and arranging a lighting means and an image pick-up means from the direction of radiation of an 
inspection object. 

[0018] According to invention of claim 3, the miniaturization of a lighting system can be further attained 
by constituting the 1st lens and the 2nd lens from a Fresnel lens. Moreover, since it is easy to process 
said Fresnel lens, it can be easily used as a square, or it can perform a perforating process, and becomes 
advantageous in a manufacture side. 

[0019] According to invention of claim 5, also in the direction which intersects perpendicularly with the 
direction of radiation of light by arranging a lighting means and an image pick-up means to a same side, 
the miniaturization of a checking lighting system can be attained so that the optical axis of a lighting 
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means and the image pick-up core of an image pick-up means may become the same location mostly, 
and in an installation tooth-space side, it becomes advantageous. 

[0020] According to invention of claim 6, by constituting the 2nd lens on the installation base of an 
inspection object, it can picturize, where an inspection object is brought as much as possible close to an 
image pick-up means, and it not only can make a special installation base unnecessary, but in a cost side 
and an inspection measuring plane, it becomes advantageous. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention is suitable when conducting hole plugging inspection 
of the catalyst equipped with the through tube for automobiles, and it relates to the checking lighting 
system which can be used also in inspection of the inside of the cylinder member equipped with 
condition inspection and the through tube of the hole of the substrate equipped with the through tube etc. 

[0002] 

[Description of the Prior Art] If the equipment for inspecting whether the hole of a large number 
currently formed in the catalyst for automobiles is choked up as the above-mentioned checking lighting 
system is mentioned as an example and explained Establish a lighting means to irradiate light from [ of 
the hole of that ] formation at a catalyst, and the tele cent rucksack lens for narrowing down so that the 
light in which the exposure light from the lighting means passed the hole can be incorporated for an 
image pick-up means is prepared, the light incorporated for the image pick-up means - a monitor etc. — 
projecting a hole - he is trying to judge whether there is any plugging part 
[0003] 

[Problem(s) to be Solved by the Invention] Although there is an advantage which a focus does not shift 
and can perform a highly precise image processing when measuring the inspection object of a cube 
configuration with which thickness differs by using said tele cent rucksack lens, since the tele cent 
rucksack lens was expensive, there was un-arranging [ to which the whole equipment becomes high / 
cost ]. And when picturizing a big inspection object, in order to have to use the tele cent rucksack lens 
suitable for the magnitude, it was what makes it remarkable said to un-arrange further. Moreover, 
generally, since it was heavy-gage compared with other lenses, the tele cent rucksack lens had also 
generated un-arranging [ which a lighting system enlarges in the direction of radiation of light ]. 
[0004] The place which this invention tends to solve in view of the above-mentioned situation is in the 
point of offering the checking lighting system which can attain a miniaturization, though it is made 
advantageous in a cost side. 
[0005] 

[Means for Solving the Problem] The checking lighting system of this invention is equipped with the 
2nd lens for making the light after the parallel light from the 1st lens which is made to condense the 
light from a lighting means to have a predetermined illuminating angle, and said lighting means, and is 
changed into parallel light for the above-mentioned technical-problem solution, and said 1st lens passes 
the through tube of formation to an inspection object condense, and making incorporation possible at an 
image pick-up means. The light irradiated with the predetermined illuminating angle from the lighting 
means is changed into parallel light with the 1st lens, and is irradiated by the inspection object. And this 
light can be incorporated for an image pick-up means by making the light which passed the through tube 
of an inspection object condense with the 2nd lens. By carrying out the image processing of the light 
incorporated by the image pick-up means, and projecting on a monitor etc., it can judge whether 
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plugging etc. has occurred in the through tube. Compared with the thing using the thing (for example, 
field-like illuminant which emits light in the shape of a field (it is also called a back light)) of a 
configuration of irradiating parallel light as said lighting means, the miniaturization of the lighting 
means itself can be attained not to mention the ability to aim at reduction of cost by considering as a 
lighting means to irradiate with an illuminating angle as mentioned above. Moreover, since an 
inspection object with a motion from which the location of an inspection object changes is not 
picturized, there is no semantics which uses a tele cent rucksack lens like before, and even if it manages 
the usual lens, it does not become a problem at all. 

[0006] By changing a lighting means to have a predetermined illuminating angle, the 1st total reflection 
mirror for changing the optical axis of the light from said lighting means in the direction which 
intersects perpendicularly mostly, and the optical axis of the reflected light from this 1st total reflection 
mirror in the direction which intersects perpendicularly mostly The 2nd reflective mirror for changing 
this reflected light into an opposite direction with the direction of radiation from said lighting means, 
The 1st lens which is made to condense the reflected light from said 2nd total reflection mirror, and is 
changed into parallel light, The 2nd lens which makes the light after the parallel light from said 1st lens 
passes the through tube of formation to an inspection object condense, By changing the 3rd total 
reflection mirror for changing the optical axis of the light from said 2nd lens in the direction which 
intersects perpendicularly mostly, and the optical axis of the reflected light from this 3rd total reflection 
mirror in the direction which intersects perpendicularly mostly The 4th total reflection mirror for turning 
this reflected light in the same direction as the direction of radiation from said lighting means, and 
making incorporation possible at an image pick-up means may be made to have, and a checking lighting 
system may be constituted. The light from a lighting means is changed into an opposite direction with 
the direction of radiation through the 1st total reflection mirror and the 2nd total reflection mirror. By 
using two total reflection mirrors as mentioned above, whenever [ illuminating-angle / of the light 
irradiated from the lighting means ] is expanded to two steps. The reflected light from said 2nd total 
reflection mirror is changed into parallel light with the 1st lens, and is irradiated by the inspection 
object. And after being condensed with the 2nd lens and the light which passed the through tube of an 
inspection object is changed in the same direction as the direction of radiation from a lighting means 
through the 3rd total reflection mirror and the 4th total reflection mirror, it can be incorporated for an 
image pick-up means. By using two total reflection mirrors as mentioned above, two steps are made to 
condense and the light condensed from the 2nd lens can be certainly incorporated for said image pick-up 
image means. Moreover, compared with the case where it has arranged on a straight line, the 
miniaturization of the lighting system in the direction of radiation can be attained to the direction of 
radiation by shifting and arranging a lighting means and an image pick-up means from the direction of 
radiation of an inspection object as mentioned above. 

[0007] The miniaturization of a lighting system can be further attained by constituting said 1st lens and 
2nd lens from a Fresnel lens. Moreover, since it is easy to process said Fresnel lens, it can be easily 
made a square, or a perforating process can be performed. 

[0008] When said inspection object is what has the small hole of a large number like the catalyst for 
automobiles, such a checking lighting system is advantageous. 

[0009] By arranging this lighting means and this image pick-up means to a same side so that the optical 
axis of said lighting means and the image pick-up core of said image pick-up means may become the 
same location mostly, a miniaturization can be attained also in the direction which intersects 
perpendicularly with the direction of radiation of light. 

[0010] It not only can make a special installation base unnecessary, but by constituting said 2nd lens on 
the installation base of an inspection object, where an inspection object is brought as much as possible 
close to an image pick-up means, it can picturize. 
[0011] 

[Embodiment of the Invention] The checking lighting system of this invention is shown in drawing 1 . 
1st Fresnel lens 2 as the 1st lens which this checking lighting system makes condense the light from a 
lighting means 1 to have the predetermined illuminating angle S, and said lighting means 1, and is 
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changed into parallel light, 2nd Fresnel lens 5 as the 2nd lens for making the light after the parallel light 
from said 1st Fresnel lens 2 passes through tube 3 A (refer to drawing 4 ) of formation for the catalyst 3 
of the automobile as an inspection object condense, and making incorporation possible at the image 
pick-up means 4, such as a CCD camera It arranges along with the direction of radiation of the exposure 
light from a lighting means. It is used mainly for the catalyst 3 for automobiles (it has become with the 
ceramic etc.) in order to inspect plugging of the hole of formation etc., and also said checking lighting 
system can be used in condition inspection of the inside of the cylinder member equipped with condition 
inspection and the through tube of the hole of the substrate equipped with the through tube etc. Carry out 
the image processing of the image obtained with said image pick-up means 4, and it projects on a 
monitor etc., and also you may make it judge whether the image pick-up means 4 was omitted 
depending on the case, the light from 2nd Fresnel lens 5 was viewed directly, and the hole of a catalyst 3 
is choked up. Although drawing 1 shows the condition of having floated in the air where no 
configuration members are being fixed, all configuration members will be contained in casing in fact. 
Moreover, although the location which approached the 2nd Fresnel lens 5 side of the location of said 
two Fresnel lenses 2 and the catalyst 3 arranged among five, i.e., the location which can be brought close 
to the image pick-up means 4 side, is good, it may be brought near by the 1st Fresnel lens 2 side. 
[0012] As shown in drawing 1 , after the light irradiated from the lighting means 1 is changed into 
parallel light by 1st Fresnel lens 2, it is irradiated by the catalyst 3. And it is condensed with 2nd Fresnel 
lens 5, and the light which passed hole 3A of a catalyst 3 is incorporated by the image pick-up means 4. 
The illuminating angle S of said lighting means 1 is not limited to what is shown in drawing, and can be 
changed according to the magnitude of an inspection object etc. Moreover, the lighting means 1 
constituted by the adjustable type which can carry out adjustable [ of said illuminating angle S ] may be 
used. 

[0013] It may be a rectangle, and although an appearance's being circular or the thing which cut the 
zona-orbicularis-like slot and was produced can be used for said each Fresnel lens 2 or 5, it may be the 
thing of what kind of configuration. Moreover, you may be other lenses, although a Fresnel lens attains 
the miniaturization of a checking lighting system upwards and is advantageous. 

[0014] Said checking lighting system may be constituted as shown in drawing 2 and drawing 3 . That is, 
the 1st total reflection mirror 7 for changing optical-axis 6A of the light from a lighting means 6 to have 
the predetermined illuminating angle S, and said lighting means 6 in the direction which intersects 
perpendicularly mostly, By changing optical-axis 6B of the reflected light from this 1st total reflection 
mirror 7 in the direction which intersects perpendicularly mostly The 2nd reflective mirror 8 for 
changing this reflected light into an opposite direction with the direction of radiation from said lighting 
means 1, 1st Fresnel lens 9 as the 1st lens which is made to condense the reflected light from said 2nd 
total reflection mirror 8, and is changed into parallel light, The 2nd lens which makes the light after the 
parallel light from said 1st Fresnel lens 9 passes through tube 3 A of formation for the catalyst 3 for 
automobiles which is an inspection object condense, and 2nd Fresnel lens 10 as an installation base of a 
catalyst 3, By changing optical-axis 6D of the reflected light from the 3rd total reflection mirror 1 1 for 
changing optical-axis 6C of the light from said 2nd Fresnel lens 10 in the direction which intersects 
perpendicularly mostly, and this 3rd total reflection mirror 1 1 in the direction which intersects 
perpendicularly mostly The image pick-up means 12 which turns this reflected light in the same 
direction as the direction of radiation from said lighting means 6, and consists of a CCD camera etc. is 
made to be equipped with the 4th total reflection mirror 13 for making incorporation possible, and the 
checking lighting system is constituted. By setting it as whenever [ same setting-angle ] to the light 
reflected while it is the same and constituting two total reflection mirrors 7 and 8 by the side of said 
irradiation appearance, and two total reflection mirrors 1 1 and 13 by the side of said optical incidence 
Although the lighting means 6 and the image pick-up means 12 can be arranged to a same side and a 
miniaturization in the horizontal direction of a checking lighting system can be attained, it can also carry 
out without arranging to a same side. Moreover, although a miniaturization in the horizontal direction of 
a checking lighting system can be further attained by making in agreement the image pick-up core of 
optical-axis 6A of said lighting means 6 and optical-axis 6E12 to said image pick-up means 12, i.e., an 
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image pick-up means, it can also carry out without making it in agreement. L shown in drawing 3 is 
transparence members, such as a transparent glass plate, a transparent plate made of synthetic resin, or a 
transparent silicone sheet, and it is desirable to arrange and carry out said transparence member so that it 
can avoid to get damaged according to the catalyst 3 with which the front face of said 2nd Fresnel lens 
10 is laid in this. 

[0015] Therefore, the light from the lighting means 6 is changed into parallel light with 1st Fresnel lens 
9, after whenever [ illuminating-angle ] is able to extend by two total reflection mirrors 7 and 8. And 
said parallel light is irradiated by hole 3 A of the catalyst 3 laid in 2nd Fresnel lens 10, it is condensed 
with 2nd Fresnel lens 10, and is further condensed by two total reflection mirrors 1 1 and 13, and the 
light which passed through the outside of the light which passed hole 3 A, and a catalyst 3 is 
incorporated by the image pick-up means 12. Here, although the miniaturization of the lighting means 6 
is attained upwards and it is advantageous by extending the light from the lighting means 6 to two steps 
by two total reflection mirrors 7 and 8, one total reflection mirror may be prepared and may be carried 
out. Moreover, the light condensed with 2nd Fresnel lens 10 is made to condense by total reflection 
mirrors 1 1 and 13, and also you may make it condense using a condenser lens etc. 
[0016] 

[Effect of the Invention] The 1st lens which according to invention of claim 1 is made to condense the 
light from a lighting means to have a predetermined illuminating angle, and said lighting means, and is 
changed into parallel light, Only by making the 2nd lens for making the light after the parallel light from 
said 1st lens passes the through tube of formation to an inspection object condense, and making 
incorporation possible at an image pick-up means have The inspection object equipped with the through 
tube can be inspected, and the miniaturization of the lighting means itself can be attained by considering 
as a lighting means to irradiate with an illuminating angle not to mention the ability to aim at reduction 
of cost compared with the thing using the lighting means of a configuration of irradiating parallel light. 
Moreover, a tele cent rucksack lens like before becomes unnecessary, and reduction of cost can be 
aimed at further. 

[0017] The 1st total reflection mirror for changing the optical axis of the light from a lighting means to 
have a predetermined illuminating angle, and a lighting means in the direction which intersects 
perpendicularly mostly according to invention of claim 2, By changing the optical axis of the reflected 
light from this 1st total reflection mirror in the direction which intersects perpendicularly mostly The 
2nd reflective mirror for changing the reflected light into an opposite direction with the direction of 
radiation from a lighting means, The 1st lens which is made to condense the reflected light from the 2nd 
total reflection mirror, and is changed into parallel light, The 2nd lens which makes the light after the 
parallel light from the 1st lens passes the through tube of formation to an inspection object condense, By 
changing the 3rd total reflection mirror for changing the optical axis of the light from the 2nd lens in the 
direction which intersects perpendicularly mostly, and the optical axis of the reflected light from this 3rd 
total reflection mirror in the direction which intersects perpendicularly mostly By making the 4th total 
reflection mirror for turning the reflected light in the same direction as the direction of radiation from 
said lighting means, and making incorporation possible at an image pick-up means have, and 
constituting a checking lighting system Compared with the case where it has arranged on a straight line, 
the miniaturization of the lighting system in the direction of radiation can also be attained to the 
direction of radiation by it not only can attaining the miniaturization of a lighting means, but shifting 
and arranging a lighting means and an image pick-up means from the direction of radiation of an 
inspection object. 

[0018] According to invention of claim 3, the miniaturization of a lighting system can be further attained 
by constituting the 1st lens and the 2nd lens from a Fresnel lens. Moreover, since it is easy to process 
said Fresnel lens, it can be easily used as a square, or it can perform a perforating process, and becomes 
advantageous in a manufacture side. 

[0019] According to invention of claim 5, also in the direction which intersects perpendicularly with the 
direction of radiation of light by arranging a lighting means and an image pick-up means to a same side, 
the miniaturization of a checking lighting system can be attained so that the optical axis of a lighting 
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means and the image pick-up core of an image pick-up means may become the same location mostly, 
and in an installation tooth-space side, it becomes advantageous. 

[0020] According to invention of claim 6, by constituting the 2nd lens on the installation base of an 
inspection object, it can picturize, where an inspection object is brought as much as possible close to an 
image pick-up means, and it not only can make a special installation base unnecessary, but in a cost side 
and an inspection measuring plane, it becomes advantageous. 



[Translation done.] 
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